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(54) METHOD AND DEVICE FOR EFFICIENTLY STORING COLOR BAND, AND PROCESSING COLOR SIGNAL 



PURPOSE: A method and a device for efficiently storing color band, and processing color signal are provided to 
reduce storage capacity of a memory necessary for storing a color band. CONSTITUTION: A calculator(41) calculates 
briglitness, saturation, and colors of input R, G, and B signals. A coordinate storage unit(43) stores predetermined 
coordinates formed of brightness and the saturation according to the colors classified by predetermined levels. A 
color band deciding unit(45) decides a color band of a display displaying the Inputted R, G, and B signals. The color 
band deciding unit derives coordinates corresponding to the colors calculated from the coordinate storage unit, and 
decides ranges of displayable brightness and saturation of the display based on the derived coordinates. A signal 
processor(47) processes the inputted R, G, and B signals within the decided color band. 
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AST 

ifl-tls 3cia|o||Ai o|§s|fe iilcH^S S;S^^°S x-|§sm o|# olgs^^ ah/js H n i^Sol 7HA|acK ahaj 

^ ^clElH-xl^ ojs^a RGBi!!t!ss| SH, ^HH, i! itS^fe ellttS S^li cc^E^ iJ 

t|:i:SB||0|o| SA|7fee S£ i! xHSSl 39^. o|M*i, ill^HSl *|E|0)| 0|S£|^ illtH^* 



[8S£ 



£4 



JE 1-& RGB flBi si^m ^E^bH sa, 

E 2fe RGB SB| SLMlAi aMSlfe iljCH^ft YCbCr SSj Sm\ £23, 

E 3S £ 2# CbCr gyoll ES, 

E 5fe E 4tHI SIS '^■a^ ^Ej-yi #AiE, 

E 6S *i|^oi| icfHfe illcH^al asij-as aoi^7| ?|5H E^ia ES. 

E 7* E 6°S.^e\ ga|2l i^sfe •illcfle^* SSSfe fi.oi^7| E^lll ES, 

E 8S E 70||Ai XHESI ^Ste a oil* iioi^^l ^|SH ^^1^ 

E 9fe E gEal m* T^«te l^a^ *! fls« EA|a Eti, ::ia.lii 

E io€ E 70||Ai icHEsl ^ofe l^fflsl m 3.04^71 ^SH EA|sj SE^olcK 

* E^al ^a^Soil CHS ¥21^1 4!S * 

41 : 43 : ^S.ii ;<H&¥ 

45 : mn 47 : 

s.^m^m s.m^^^ ^^nin oi« oism ^ ait ^li-ya §y s!-soii ^ioicK 

#*flO|l wol ^Ji[, S-t: efAHHSMl #x^|7|- ^EMfe- <yi# -i-xfl-yi (substantial color) 0|a|.21 

nii^S^DTslAH S|AH^ g:gaf ao| Ol^S SEe}# 7|-x1d^ 7|-X|X| ^-b (achromatic color)ill-, 

»t^V ig^lih ao| ^iliH (chromatic color)S| ^ 7W£ qipOiScK 4I|7|7F SgOla^E 5!S 



gAHs i^ji o\m:iL. =1 mm mi^ i+^i ^, §ioi s^afsioi i^^^i 

xlSWm'^^SWfH 3iS Si (brightness) Bfal f.H^K lgs| ic^B MBfe CH^^HS 

aH^2|-soI, c^^^e 3I^s■^l s!oi #*iioii ti|?i?!°sAii °Amm &omoi^\^ 
^i^/l,^, A!^4^('hue)o^E^3 o^\m, 43o2^ 48o 4ix.oiN A[o\o\ a^-nai -goi ?^o^c:^. ath, 

£«F AHSHl tie x|-0| ^, a^<y|°S. S\Ms\x\ A!j^o| gig (chroma) a^ xH£fe S^] 

asm S7|7^ 5*1 asicK #«H4iie All 7W xma sislk ^m^ 'Ms.?} si^ 4# 

^gS- .iliolEl- a- ^ aicK 0|a|- ao|, 4l|-y-(hue), @JE (brightness), «l|£(chroma)» M\ 7|-x| ^-aolal- e.H::|- 



arAUae zt^^ai 4^ ol^s 2J«|| Ais 4e a^i s.Mm ai-sM. oiiatH, gals S =i^m cMy 

fiBi A^#t^[Z^. SB] CRT(Cathode Ray Tube) S.i-\E.i9.\ SSN HBli^l Al^iftg rgB A^ao^c^ 

. ^z, l^^¥o^o^ A|^a#^ hsi sh-i Afst^K mn, jfip a9i(jPEG me mter 

ch^ge Format) YCbCr SBl ^M0\ mm. 

0^y\M RGB aal g^}^ ^ Si^ ^^(rea}, (green), S! i^^^(blue)°S ?^ai::K 0| 

^ gslai £i#oI ^7^^!°S ^#2101 Sst^el Ssi* Bi#o1tlc^l-. RGB 1b| SZie S. io|| i-l-E|-tH ti|-£|- ^ol, 

^ ^o|"a.AHai7T»^, s^, SI 3*ra sliHNis naoicK °j^mo\\M ^d^m 

a-cii s^oicK 's^E.L gs^o^|A^ g^iios oioixit imA-\ s.nnc[. sai ^Hig- suisi- 24t"iH a 

B| nsflsi A|>:g|oi|Ai m^^^ (255, 0, oolcK a^i aH."-*!! 4!-oll^i-c- (1, 0, 0)OlCl-. 

YCbCr ael §si iilSfiS^N ^ Sa| «2}olcL oi7|Ai, yS ^Isfil-slii, ^ 

Ai Ycbcrs T^r^ i4 ai^K 



Cb = - 0.16874R - 0.33126G + 0.50000B 
Cr = 0.50000R - 0.41869G - 0.08131B 

oiai- ms. Ycbcro^lA^ rgbs a#sfe a-a-E ^nn 2a^ s-i^l 



G = l.OOOOOY - 0.34414Cb - 0.71414Cr 
B = l.OOOOOY + 1.77200Cb 

isi- gj-soii cc^a^, rgb aei sm\M ^sitH?^ (color gamut)* Ycbcr aai sm\ s.n 

om 5. 23k £A|HjDK 




3.[ RGB* MS. 1.^^= 9i^. 



mm g£b!B(digital con«.onent)0||Aife gj^Slte RGB YCbcr ^^^^ ^Jm^ aML^h ^ti, YCbC 

r£ ^-tlSfe c|x|l ^. m RGB ill^JSS a#£|Ol c|^tB||o| #011 2^=14. 

aBidi RGB ^■tls.m Ycbcr #s| ^Jiiiss fflSAi^ c|x|i 3i|.go||Ai, RGB SBi 5Z}oiiAH asm ^ 

SicHtf ^ alc^fe S^il^ol 5UCK 



afi^isT ■iiidi^ mioiia-i oi^oi s ^ sie^ ^^h^ sm» as^ios xis-sm, oi# oism 4= sit 



#7|o| '^^^y\ ^ mo\\ i4# mis. ei^a RGB-y|^J2:tHi cH§=ife *H£, ^ 

lt:gal biiis tt^a^ a! *1IES ^-^S ^^Ss] sFaai- si-sa^iS^, 21 

7\ i^Mo\\ dig^fe ^€BtD4 m Si «iiE, ii 2!*^ ^^1 2^ss^ol! ^^1 '^^mmsi 
aApi^ gE ly ns.9\ mm as«te 5!« ^9^^ ficK oi7|Ai, ai-^i aisxiei^^ si^a m RGB^^^7^ 

illcll^as^oll filsH aSH 4^71 iilcll^ uflofl sxiisfe 3^011 21^1! RGB4!it!i«- i^l^ia il^xlalei-cL 
£E», 2|5H SHE al 4H»»cf. 



-iCb 
H= tan -TT- 

2^m\ m^w '^^■§■2| ^oii ^ish n^s.\ nmim asw. 



Yp»: Y = Cp„: C,„( for Y ^ Ypo.) 

(255 - Y,o.) : (255 - Y) = Cpo.: C«x( for Y > Ypo.) 

giisl^^i RGB^-t!S2i g£a^ *xls^flA^ ^sj safe *hjesi sich^ioick 

ae, <a|cH^asYfe 4^?! 5^5stx^^^s^E^ ssatsi a^i* ^En^fe <us:^2.s. ^aa # 

zi-^oii DHsi-cH c^#o| 4jo|| o|gn g£o| a^i^ ^mnt^i. 

Ynln : Ypo,= C : Cpo, 

(255 - Y™.): (255 - Yp,.) = C : Cp„, 

a #7| RGB^il^Sl xHi# ftXlB^Ai =^ Si^ IlE|i Y^ fe gl^S RGB41|4!i.2| 

ns.m ^xis^ah aife s^si sicii*io|i:+. 

- S! rtSsi sills S#a 4^7| ^-fe^oll cttaW L-f^Mfe <SS.m o\o\\ tHgsW -fe^^l g£ §! 4ii 

^ aife sicH*is »xia xis«i-fe sustxi^^s 3.m^[. 

o\m, e ttsoii AHAjs x^a|s*lfe a^Ei-b RGB sA|7fea n|^SEiio|ai iiicH^s mm\ 

Soma's!* H^xItt ^ SlcK =ls]jL, i^znm S.SS|os 5<HS-« =r 

iaa^&^S^Ei d^gsl ailis S#a iii^^oll cc^a^ §j ^hs^ ^^ssi S! 21^ 

a m RGB4l|-t!S» SAjSte C|>iSB||0|S| 4!|CH^« flSSfe E^Tfl* *-|£|a^ao| 0\7\A-\, Al- 

7| oj^chTii^ A}7| ^^sax■lSY£YE^ -ifsa -y-^i ^#oii cogsfe si-sa© 2J*^w, -fe-^^i asei-^ife 

H'^l^a Bills ^-W-a -fe}:?! -^^-yoll SHaSj L-j-EM^ 0|0|| lltigsl-Oi A}.7| §1 # 

^ ^^vj j^xjsFeiAi ^ 2ife *HEsi Mmis. ^aa ^ztaaj ^A|g ^^^^ <E*nm aii-m. 
o|sK g^a 5Eea* #3EftW s iig« mi^ ^Mimn •ass'^. 

H 3S E 2» cbcr aai EfloicK a|7|Aife, Ycbcr m smM aaa ^ch^# y = o si cbcr 

SSI izfoii msw EAjsFstK cbcr m^i ^^fs a^as ^m^. '^nM b:^!- soi afiacK ^, 



C = \l Cb^+Cr^ 



S ^ Si^til, o|S ycH l£i S?}o|Bti ecK YCbcr ^ smMs] ^a^^^ YCH aai ^ZhHS ffl#3hoi 

£ 6S *i|^2toll *i|c|I^M|o|| asslfe Y fif c at» E>«'I®F2 Sli^K o|» g|s|2l h o|| 

£ 7011 ^E^tH ^^oi, «msi h m ^o\x\^, mmofi sssit ys^ c ste mi^chi ^nm\ 

aalHS >^«cH°=' ^Hisl ^iSS a*il ^^H^S ^is-sfe m^!, mm Ml ^x|Se}# xiS-sFS qo|-7W ^4 

^JSI ^ '-^a^ Ty = 0, C^=' 0) ^ (Y = 255, C^= 0)fe «»51HS, mH^I Sm^l 3^X|§oJ» xi&^F^ 34 

. oi 3axig« (Y = Ypo., c = c„„) s-u mB\ H stoii (y,„{h), c„,.(h)) e^* :«H&o^a, 

oil- oi#si-oi iiitii^oii SM« e-s =r aiti-. 

41)^5^SSt xiS-^(43), aS'^(45), si 4!S:*|S|^(47)» ^alfLtoK 

ii«¥{41)-^ SINS RGB^ilSOll CHgSit xHi, S! ^iSW. Oi^lAi, oj^a RGB^iJ^Oll fllSSlt^S 

^ =-S|-A| io||Ai -^lElS t^^2^ aol, Y = 0.29900R + 0.58700G + 0.11400BS| A|0|| a|Sl| ^ Si^K SEeh, 

*HH c Si Hfe itHI elsH ^#4" cb i! Se*"! Sfi cr« itftS cb Si 

4i| sa croii =r«i-^ 3011 2i«ii iiga sai^^K 

shasi xiS-^(43)fe ±MB\ Bills S*fl zfztsi m S£ SI «HES n^^a =^^^1 xH^SFcK 

4^7|a (Y,„(H), Cp„(H)) St go| oMI sHSm. 



xh-743)S^N ii«^{4i)o|| 2|«H ^l^#€! 4ii#o« cHgste mm 2im:B., 2im m^ Si ^#¥(41)011 a|5H 

S^a s£ SI *HEoii 7\&m ci>iaBiioi(EA|tsrw gts)si 2A|7tet^ ms. SI «H£2| ase-n^K 

as¥{45)oii ^ish asa m-^ miM gj^ii ^^i^iia* c|xii ^js:*iai»i-ni, c|?:ii as. 

*|5-l€! 'yi^JS:* RGB ^-tl^S t:|:!i:#B||o|o|| 

£ 5t H 4011 sjtF ^E^tH ^AisoicK £a# s-^^ra, ■£4«¥(4i)^ ==^si-^ i si 

3g oissw gj^i RGB ^-tlsaj S£, :^HfE, Si itftm(S50i). am RGB iildSal XH£, 51 ^ 

AHcllcN a^M^(45)-^ X-|§^{43)S¥N t^*■^(41)0^| altH ^-!i4M| i:H#«te £l«W(S503). 

^i&¥{43)fe 4:9 2^£o|i cc^^^ 4!{a^ g£ §1 *H£S ^ia-t-teK si- 

sst Ais-¥(43)oii xi#a ztztsi sttsts fflfl* "^EFMit if'^i £ 

Ai-^i^v m S. 1^ olalth -fe^nS§ol|A-i smsAi, £ 60l|A-|fe tfS* tiTll zt^2| *i|4^oi| DH#*te 

iaaoj ©m^l ass £A|sFSxiEf, ONI m\n S^:a, ^ast xi5h¥(43)o|fe x^ztHl m#ofe ^4=7H2l 5^ 

aaoi xi^acK 



as^{45)fe ^s.m 'u^m ^mis. 7)<hi d^gaiioiai ^ijcH^* ^^m^sso 

5) . 

£ 8 Mi^i E 10 oj^^oi a^^te ^^schi y\^m m^m a^^fe '-^ 

EFtHcL xiSY(43)s^Ei @£^o! ^^©fe ^mo\\ m ns-s] 

ci-s-21 Mjut sol ass aicK 



(255 - Ypo,) : (255 - Y) = Cp„! C^( for Y :>• Y,«) 

ES, sl-aa xi#^(43)S^El SS^ol "^"N ss^i ^^1^ ^^^^ ^ 



(255 - Y^,: (255 - Y^) = C : C„™ 

a RGB*ii-t!s:si -mm *H£» ^?^l*^SA^ ait nsiai Y^fe sj^a RGB^iiiisisi 

AHcti°=< ^'^H^(45)-^ RGB mm m IB asa ^qi^si onchi ^^sfe^is m 

ic|.7s507°. RGB mm\ m @E §! ^HE^I ^^^^ ass ^JlnH^^al a?l_o|Mlo|| S^SW g^o^, ^UnH^ 

aS^(45)fe 3cig-^(43)S^N AHSS 4^711!: st§« 

RGB ^-niisioii CMS SE sy *HE£i a^a ^ms\ oimkhi exH«ra, ^ji^i^ as^(45)^ asa 

c|>:ga||o|ai iilcH^* •4J2:*|a|^(47) oil a#m. ■fc!2:*-|a|^(47)fe aS^(45)S^Bi ^Ajth ^ijcH^oii m 

il^a RGB *i|^dS» l^l^ll 4J£*i£|&t|-(s509). 



x^a^a V^^'^i ^Pcf& as mm7\ y\^n sis #goi:ii, as sss ^i^^ a^i Midi 



(Si) St'si mm 

±SS| EllfflS 4>l#t>ll tttSl- @£ S! T^^a :±:SS| S|-SSt# 2E|-5SiXi g-^ , 

A!|DH^as¥^ #71 5^5a:^^s^s^N itfts ^^^i ^^i^^chi i:ngofe ^^i sj 

mis. *|a|S*|. 

aw 2. ^11 iiwi aioi-M, 

3. ^11 ?Xo\M, 

#71 #«¥fe 4^011 ai«ii #71 ns. §y #7i mum #«*te sis ^g^s ©fe mis. m^&^i-. 



C = \ICb^+Cr' 



H= tan "77- 
Cr 

: Ypo,= C : Cpo. { f or Y ^ Yp„.) 
(255 - Y_,: (255 - Y^) = C : C,„ ( f or Y > Ypo,) 

o;,7|A-|, Y,„-b #7| # El^a #71 rgb4!!^Jss| gE, c„„,-b #7l S *HEa, c_ 

t il^ll'#7l RGB*!|-t!s:s| ^## ^^m&M fei ^ Sit s|cH*|o|4. 



Ynin : Ypo5= C : Cpos 
(255 - Y.„,: (255 - Ypo.) = C : Cpo, 

a Wl RCTill-tiSSl AijAta^ xHE# ^X|5^SA^ =^ sit ^ESI S|4:*|, aa|2 Y^fe SJ^S 4^71 RGB^^Ji-Sl 
±^B\ ellis •i!!^K>l| cl:^B^, SEaH] SlH^^f o|o|| OH^m SE §! ^^^=-1 

Aptel!- ^cH?^# aSofe a^l; §! 

asa 4i|ct|s^ M|ol|A^ <smB rgb^ii^js:* c^i'^ia aif^w, 

At7| 5^2ax^5^J^o||fe d::gai ejus s^a *ii#oii lI^a^ §y ns.s. s^^m 5!# ^^2. 

aw 8. ^il v&ofl aicHAH, 

a RGB^n-Ms:* cixii ^J3:*^e|sl•fe 3i« 4igos sfe miM. x-taigj-a. 
aw 9. smi 9io\M. 



x/= tan "TT- 



Y»«: Y = Cpo,: C^{ for Y ^ Yp„,) 

(255 - Yp„) : (255 - Y) = Cp,.: C^( for Y > Yp..) 



(255 - Y_,: (255 - Ypos) = C : C„„, 

a Wi R^B^iiiisfii 4114^4 ^mm ^« ^ ai^ ^^'^ rgb^-ii^J52| 

12. -yi-tlasl «H£, H iil^S'^iSSte E.WI; SI 

AhftEi 4,^Ho| aii^s At7| AJ|A^o|| ^^EK ^EMt SS^^F o|o|| cHS^W 4^7| ilE il 



SB 



Y 




£fl3 



Cpos 




